Amendments to the Claims 



This listing of claims will replace all prior versions, and listings, of claims in 
the application. 

In the Claims: 



1 . (Currently amended) A phase-lock loop comprising: 

an oscillator having an output oscillator signal whose frequency is related 
to a received error-correction signal: 

a phase-frequency circuit d e t e ctor receiving the oscillator signal and a 
reference signal and generating at a controllable rate t t=>e-error-correction 
pulses sioftat based on tho-a_phase difference betweene f the oscillator signal 
and the reference signal; 

a filter generating the error-correction signal conn e ct i ng th e e rror 
corr e ct i on - s i gn al-from the error-correction pulses phas e- ff e gu en ey - d e t e ctor to th e 
osc ill ator , the filter including a capacitor; and 

a rate selector coupled to the capacitor and to the phase-free uencv circuit. 
monitoring a charge on the capacitor^ and controlling the rate at which the 
phase-freguenev circuit generates o f- the error-corrFtnection pulsessignals to 
egual any one of more than two rates as a function of the charge on the 
capacitor. 

2. (Currently amended) The phase-lock loop according to Claim 1 , 
whereini 

the phase-detector circuit determines the phase difference between the 
oscillator and reference signals during phase-comparison cycles; and 

the rate selector sets the rate of the error-^connection pulses sjonats to 
once per each of the comparison cycles of th e phas e- fr e qu e ncy det e ctor until the 
charge r ea ch e s eguals a first threshold value^ and decreases the rate to less 
than once per each of the comparison cycles after the charge tes- eouals r e ach e d 
the first threshold value. 
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3. (Currently amended) The phase-lock loop according to Claim 2, 
wherein the rate selector detects a plurality of increasing threshold values of 
charge on the capacitor and , in response to the increasing threshold values of 
charge, causes the phase-frequency circuit to g enerate contro l s the var i ab le rat e 
error-correction pulses to a corr e spond i ng at 
rates. 




4. (Currently amended) A phase-lock loop comprising: 

an oscillator having an output oscillator signal whose frequency is related 
to a received error-correction signal: 

a phase-frequency circui t receiving the oscillator signal and a reference 
signal and generating at a controllable rate the error-correction pulses based on 
the a phase difference between the oscillator signal and the reference signal; 

a filter generating the error-correction signal from the error-correction 
pulses, the filter including a capacitor: 

a rate selector coupled to the capacitor and to the phase-frequency circuit, 
monitoring a charge on the capacitor, and controlling the rate at which the 
phase-frequency circuit generates of the error-correction pulses as a function of 
the charge on the capacitor: 

wherein the phase-detector circuit determines the phase difference 
between the oscillator and reference signals during phase-comparison cycles: 
wherein the rate selector sets the rate of the error-connection pulses to 
once per each of the comparison cycles until the charge equals a first threshold 
value, and decreases the rate to less than once per each of the comparison 
cycles after the charge equals the first threshold value: Th e phas e-l ock l oop 
a ccord i ng to C l a i m 2, 

wherein the rate selector includes a cycle counter to count the comparison 
cycles; and 

wherein the rate selector uses the counter to set the decreasing variabl e 
rate s of the error-correction pulses . 

5. (Currently amended) The phase-lock loop according to Claim 2, 
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wherein the rate selector sets the rate of the error-correction pulses to a plurality 
of sequentially decreasing rates after the charge r e ach e s equals the first 
threshold. 

6. (Currently amended) The phase-lock loop according to Claim 5, 
wherein the rate selector holds the rate of the error-correction pulses at a 
predetermined minimum rate once the m i n i mum rate decreases to the minimum 



7. (Currently amended) A phase-lock loop comprising: 

an oscillator having an output oscillator signal whose frequency is related 
to a received error-correction signal: 

a phase-frequency circuit receiving the oscillator signal and a reference 
signal and generating at a controllable rate error-correction pulses based on a 
phase difference between the oscillator signal and the reference signal: 

a filter generating the error-correction signal from the error-correction 
pulses, the filter including a capacitor; 

a rate selector coupled to the capacitor and to the phase-freguencv circuit, 
monitoring a charge on the capacitor, and controlling the rate at which the 
phase-freguencv circuit generates the error-correction pulses as a function of the 
charge on the capacitor Th e phas e-l ock l oop - accord i ng to C l aim 1 , 

wherein the phase-detector circuit determines the phase difference 

between the oscillator and reference signals during comparison cycles: 

-wherein the rate selector includes a counter to count the comparison 

cycles: and 

wherein -the rate selector causes the phase-freguencv circuit to generate 
the error-correction pulses at a rate that is related to oses-the count of the 
counter and tg_the capacitor voltage to s e t th e var i abl e rat e. 

8. (Currently amended) The phase-lock loop according to Claim 7, 
wherein the rate selector contro l s -uses the count of the counter to cause the 
phase-freguencv circuit to generate s et- the error-correction pulses at a plurality 
of sequentially decreasing rates after the charge eguals r e ach e s a first threshold. 
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9. (Currently amended) The phase-lock loop according to Claim 8, 
wherein the rate selector holds the rate of the error-correction pulses at a 
predetermined minimum rate once the m i n i mum -rate decreases to the minimum 
rate i s r e ach e d . 

10. (Currently amended) The phase-lock loop according to Claim 7, 
wherein the counter is a binary counter having more than L stages, where 1/(2'') 
is thea minimum rate of the error-correction pulses : and the rate selector includes 
a logic circuit using the count of the stages and the voltage on the capacitor to 
set the rate of the error-correction pulses . 

11. (original) The phase-lock loop according to Claim 10, wherein the 
counter has 2‘- stages. 

1 2. (Currently amended) The phase-lock loop according to Claim 1 1 , 
wherein the logic circuit sequentially decreases the rate of the error-correction 
pulses to 1/(2''). 

13. (Currently amended) The phase-lock loop according to Claim 12, 
wherein the rate selector holds the rate of the error-correction pulses at the 
minimum rate once the rate decreases to the minimum rate i s r e ach e d . 

14. (Currently amended) The phase-lock loop according to Claim 10, 
wherein the logic circuit use the L and more than L stages until the rate of the 
error-correction pulses decreases to r e ach e s the minimum rate; and the logic 
circuit use the L stages to hold the rate at the minimum rate once the rate 
decreases to the minimum rate i s r e ach e d . 

15. (Currently amended) The phase-lock loop according to Claim 1 , 
wherein the phase-frequency circuit includes a phase-frequency detector 
generating the error-correction pulses and includesme a logic circuit between the 
phase-frequency detector and the filter which transmits the error-^correction 
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pulses to the filter s i gn al -thfough -under the control of the rate selector. 

16. (original) A pulse width modulation controller including a phase-lock 
loop according to Claim 1 ; and wherein the reference signal is a master PWM 
signal and the oscillator signal is a slave PWM signal of the controller. 

1 7. (Currently amended) A power supply circuit comprising: 

a main power supply: 

a master PWM power supply that generates a first regulated supply 
voltage from the main power supply and that generates a master PWM signal; 
and 

a slave PWM power supply that receives the master PWM signal and 
generates a second regulated supply voltage from the main power supply and 
includes a phase-lock loop; and 

wherein the phase-lock loop is according to Claim 1 and wherein the 
reference signal is the master PWM signal and the oscillator signal is a slave 
PWM signal used to regulate the second regulated supply voltage. 

18. (Currently amended) A power supply circuit comprising: 

a main power supply; 

a master PWM power supply that generates a first regulated supply 
voltage from the main power supply and that generates a master PWM signal: 
and 

a slave PWM power supply that receives the master PWM signal and 
generates a second regulated supply voltage from the main power supply and 
includes a phase-lock loop; 

wherein the phase-lock loop is according to Claim 1 and wherein the 
reference signal is the master PWM signal and the oscillator signal is a slave 
PWM signal used to regulate the second regulated supply voltage: Th e pow e r 
supp l y c i rcu i t a ccord i ng to C lai m 17 - 
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whereiriT_-the master PWM power supply includes a soft-start circuit which 
generates a master disable signal during a predetermined master soft-start 
period beginning from start-up: and 

wherein the slave PWM power supply includes a soft-start circuit which 
disables outputting of the slave PWM signal for a predetermined slave soft-start 
period beginning from termination of the master disable signal, and the phase- 
lock loop operates prior to the termination of master disable signal to lock on the 
master PWM signal. 

19. (original) The power supply circuit according to Claim 18, wherein the 
master soft-start period is greater than a period of time for the slave's phase-lock 
loop to achieve lock. 

20. (original) A transmitter/receiver comprising: 

a receiver circuit which generates a received base-band data signal 
from a modulated received signal and a local oscillator signal; 

a transmitter circuit which generates a modulated transmission signal from 
a transmission base-band data signal and a local oscillator signal; and 
a phase-lock loop coupled to the receiver and transmitter circuits: 
and 

wherein the phase-lock loop is according to Claim 1 . 

21. (original) A computer system comprising: 

a central processing unit connected to a bus system; 

a video processor connected to the bus system, controlled by the central 
processing unit and including a power supply circuit; 

a display device connected to the video processor; and 
wherein the power supply circuit is according to Claim 17. 
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